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57 ABSTRACT
An anti-microbial composition comprising:

i) a C; to C, monohydric alcohol carrier fluid, present
i)aC,toC, hydric alcohol ier fluid, p
at a level of at least 25% by weight of the total
composition (excluding any volatile propellant
present);
ii) an iron chelator having an iron indin
ii i I1I) chel having an i I1I) binding
constant of 10** or greater;
(iii) a solubility promoter selected from the group
consisting of:
(a) water;
(b) an organic amine;
(¢) a polyhydric alcohol or derivative thereof;
(d) a volatile propellant having fluorine-carbon or
oxygen-carbon bonds;
(e) any combination of (a) to (d).

The transitional metal chelator serves as an active anti-
microbial, whilst the carrier fluid-solubility promoter mix-
ture enables the formation of a stable composition. Preferred
compositions are homogeneous solutions.
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ANTI-MICROBIAL COMPOSITIONS

FIELD OF INVENTION

[0001] This invention relates to the field of anti-microbial
compositions and to methods of reducing microbial num-
bers. In particular, this invention is concerned with reducing
microbial numbers upon the surface of the human body or
upon articles worn in close proximity thereto, thereby reduc-
ing malodour. The compositions and methods involved
utilise particular iron (IIT) chelators as anti-microbial agents
in compositions also comprising a short chain alcohol and a
solubility promoter. When used on the human body, the
compositions and methods of the invention are of greatest
benefit when used on the most malodorous areas of the
human body, for example the underarm areas or feet.

BACKGROUND

[0002] Anti-microbial agents may function by a variety of
means. When used upon the human body, such agents may
significantly reduce microbial numbers either by reducing
perspiration or by directly effecting the micro-organisms on
the surface of the body as represented herein by skin. It is
with this latter class of agents, often called deodorant agents,
that this invention is largely concerned.

[0003] Most deodorant agents reduce the number of viable
micro-organisms on the surface of the skin. It is well known
that sweat is usually odourless until it has been degraded by
the skin microflora. Typical deodorants include ethanol and
triclosan (2',4,4'-trichloro,2-hydroxy-diphenyl ether) which
is a well known anti-microbial agent. However, the
deodorising effect obtained with such deodorants wears off
with the passage of time and the microflora progressively
recover their numbers.

[0004] There is, therefore, a continuing requirement for
effective, long lasting deodorant compositions for the mar-
ket. The problem to be solved is not simply reducing
microbial numbers on the body surface; equally important is
maintaining low microbial numbers (particularly low bac-
terial numbers) on the body surface (particularly in the most
malodorous areas, eg. the axillae).

[0005] Certain iron (III) chelators have previously been
incorporated into deodorant compositions. U.S. Pat. No.
4,356,190 (Personal Products Co.) discloses the use of
selected aminopolycarboxylic acid compounds for inhibit-
ing the formation of short chain fatty acids by Corynebac-
terium on the skin surface. For topical application, alkano-
lamine salts are stated to be preferred. Especially preferred
salts are stated to be di- and trialkanolamine salts such as
triethanolamine, diethanolamine, and triisopropanolamine
salts. It is also stated that a solvent compatible with the
system in which the chelator is incorporated may be
employed; however, products comprising mixed solvent
systems are not disclosed.

[0006] WO 97/02010 (Procter and Gamble Co.) discloses
the use of chelators selected from the succinic acid, glutaric
acid, and phosphonic acid classes as bactericidal com-
pounds.

[0007] WO 97/44006 (Ciba Speciality Chemicals Hold-
ing, Inc.) claims the use of particular nitrogen-containing
complexing agents for the anti-microbial treatment of the
skin and of textile fibre materials. Complexing agents men-
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tioned include those formed from neutralising N,N-ethyl-
enediaminedisuccinic acid (EDDS) with ethanolamine or
laurylamine. Deodorant compositions comprising EDDS,
ethanol, and water are also disclosed. EDDS has an iron (III)
binding constant of 10** (“Critical Stability Constants, Vol-
ume 1: Amino Acids”, p92, Martell and Smith, Plenum
Press, 1974.)

[0008] WO 97/01360 (Concat Ltd.) claims a method of
inhibiting bacterial growth using particular substituted
polyaza compounds that show affinity for first transition
series elements. It is stated that compatible salts may be
formed by neutralisation with inorganic or organic bases,
including primary, secondary and tertiary amines, notably
ethanolamine, diethanolamine, morpholine, glucamine,
N,N-dimethylglucamine, and N-methylglucamine

[0009] Other patents indicate that iron (IIT) chelators can
improve the efficacy of particular known anti-microbials.
WO 89/12399 (Public Health Research Institute of the City
of New York) discloses improved performance of lanthion-
ine-containing bacteriocins in compositions also comprising
a iron (III) chelator. WO 97/09974 (Laboratoire Medix)
discloses compositions comprising chlorhexidine and a
chelator. EP 0019670 Bi (Glyco Chemicals, Inc.) discloses
anti-microbial compositions comprising a condensation
product of 5,5-dimethyl hydantoin and formaldehyde in
combination with a water-soluble chelating agent selected
from ethylenediaminetetraacetic acid (EDTA), Inc.) dis-
closes the potentiation of anti-microbial nitroalkanes by
aminocarboxylic-type chelating agents. U.S. Pat. No. 5,688,
516 (University of Texas System et al) discloses composi-
tions comprising non-glycopeptide anti-microbials (other
than vancomycin) in combination with a selection of com-
ponents, including a chelating agent. WO 99/10017 (Uni-
versity of Texas System et al) discloses a method for
controlling the growth of micro-organisms using a chelating
agent and an anti-microbial agent. GB 1,420,946 (Beecham
Group Ltd.) discloses that the activity of selected phenolic
anti-microbials can be vastly increased by certain chelating
agents, in particular the disodium salt of EDTA.

SUMMARY OF THE INVENTION

[0010] This invention is concerned with the formulation of
stable, prolonged activity, anti-microbial compositions. The
compositions of the invention comprise an alcohol carrier
fluid, an iron (III) chelator having an iron (III) binding
constant 107 or greater, and a solubility promoter selected
from a specific group of materials. The particular iron (III)
chelators of the invention lead to prolonged anti-microbial
activity upon application. The alcohol carrier fluid and
solubility promoter enable the chelator to be formulated into
a stable, preferably homogeneous, anti-microbial composi-
tion.

[0011] The prolonged anti-microbial activity often mani-
fests itself as a long-lasting deodorancy benefit, for example
lasting a day. Furthermore, in compositions comprising
fragrance material, the anti-microbial activity may manifest
itself as enhanced fragrance intensity. The stability of the
compositions of the invention is a result of good compat-
ibility between the components -this can also lead to benefits
in terms of performance and aesthetics. Preferred composi-
tions of the invention are homogeneous solutions. Such
solution compositions have advantages with respect to many
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of the problems associated with alternative suspension com-
positions; for example, valve blocking, settling and caking
of the suspended solids, and uneven application can all be
reduced.

[0012] Thus, according to a first aspect of the present
invention, there is provided an anti-microbial aerosol com-
position comprising:

[0013] (i) aC, to C, monohydric alcohol carrier fluid,
present at a level of at least 25% by weight of the
total composition (excluding any volatile propellant
present);

[0014] (ii) an iron (III) chelator having an iron (III)
binding constant of 10** or greater;

[0015] (iii) a solubility promoter selected from the
group consisting of:

[0016] (a) water;
[0017] (b) an organic amine;

[0018] (c) a polyhydric alcohol or derivative
thereof;

[0019] (d) a volatile propellant having fluorine-
carbon or oxygen-carbon bonds;

[0020] (e) any combination of (a) to (d).

[0021] According to a second aspect of the present inven-
tion, there is provided a method of controlling microbial
numbers, said method comprising the application to a sub-
strate of an anti-microbial aerosol composition as provided
in accordance with the first aspect of the invention. An
application of this aspect of the invention is the control of
microbial numbers upon the surface of the human body or
upon articles worn in close proximity thereto.

[0022] According to a third aspect of the present inven-
tion, there is provided a method of inhibiting the generation
of malodour comprising the topical application to the human
body or to apparel worn in close proximity thereto of a
composition as provided in accordance with first aspect of
the invention. This method may also be used to deliver
enhanced fragrance intensity from a fragrance-containing
composition according to the invention.

[0023] According to a fourth aspect of the present inven-
tion, there is provided a method for the manufacture of an
anti-microbial composition, said method comprising the
formation of a solution of an iron (III) chelator having an
iron (I1) binding constant of 10 or greater in a C, to C,
monohydric alcohol carrier fluid, present at a level of at least
25% by weight of the total composition (excluding any
volatile propellant present), and also comprising a solubility
promoter selected from the group consisting of:

[0024] (a) water;
[0025] (b) an organic amine;
[0026] (c) a polyhydric alcohol or derivative thereof;

[0027] (d) a volatile propellant having fluorine-car-
bon bonds or oxygen-carbon bonds; any combina-
tion of (a) to (d).

DETAILED DESCRIPTION

[0028] The novel anti-microbial compositions of the
present invention perform unexpectedly well in terms of
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anti-microbial efficacy and maintenance of low malodour,
particularly when applied to the human body. Without
wishing to be bound by theory, it is hypothesised that after
reduction of microbial numbers by other co-applied agents
and/or by some external treatment like washing, the chelator
effectively inhibits the up-take of essential transition metal
ion nutrients, in particular iron (III), by the remaining
microbes, thereby minimising their re-growth.

[0029] The above anti-microbial and deodorancy benefits
are particularly significant when the composition is applied
to a particularly malodorous area of the human body or to
apparel worn in close proximity thereto. Thus, it is particu-
larly advantageous to apply the compositions of the present
invention to the underarm areas, the feet, and to socks and
shoes.

[0030] Benefits for fragrance-containing compositions of
the present invention have been observed to include
enhanced fragrance intensity, particularly when many hours
have passed following application. This benefit is believed
to be an aspect of the deodorancy benefit, both benefits
deriving from the excellent anti-microbial properties of
compositions of the invention.

[0031] The stability benefit of the compositions of the
invention results from making the iron (III) chelator com-
patible with the alcoholic carrier fluid in the composition.
This is done using particular solubility promoters (vide
infra). This aspect of the invention also enables formulation
of the preferred homogeneous compositions. It is particu-
larly preferred that aerosol compositions are homogeneous
solutions, since valve blockage can be a severe problem in
such products.

[0032] When compositions according to the invention are
applied to surfaces, any volatile propellant present evapo-
rates, leaving the chelator, generally dissolved in the carrier
fluid and solubility promoter, upon the surface being treated.
This solution aspect can lead to significant benefits, both in
terms of performance and aesthetics, for example lack of
powdery deposits. Preferred compositions comprise a solu-
tion of the chelator in the carrier fluid and solubility pro-
moter. Preferably, such solutions have an absorbance, rela-
tive to the carrier fluid, of less than 0.2, especially less than
0.1 (for a 1 cm pathlength at 600 nm) measured using a
Pharmacia Biotech Ultrospec 200 Spectrophotometer or
similar instrument. Preferred compositions are homoge-
neous solutions. It is preferred that such composition solu-
tions also meet the absorbance criteria set out above: less
than 0.2, especially less than 0.1, measured at 600 nm.

[0033] The compositions of the invention may be applied
to the surface requiring treatment by any means. Whilst
direct application is likely to be the most common method
for most product uses, pre-application onto a carrier matrix
like paper, fabric, or sponge and application by contacting
said carrier matrix with the surface, is also a possibility.

[0034] Carrier Fluid

[0035] The compositions of the present invention com-
prise greater than 25%, preferably greater than 50%, and
more preferably greater than 65%, of C, to C, monohydric
alcohol carrier fluid, by weight of the total composition
(excluding any volatile propellant present). The exclusion of
volatile propellant during the calculation of the above values
is equivalent to saying that the levels quoted relate the ‘base’
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composition when the composition concerned comprises a
volatile propellant. Within the base composition of aerosol
compositions, it is further preferred that the alcohol carrier
fluid is present at a level in the base composition of greater
than 90% by weight, more preferably greater than 95% by
weight.

[0036] The compositions of the invention preferably have
a weight ratio of C,-C, monohydric alcohol carrier fluid to
water of greater than 65:35, more preferably greater than
90:10. In certain particularly preferred compositions, nota-
bly aerosol compositions, the weight ratio of C;-C, mono-
hydric alcohol carrier fluid to water is between 95:5 and
99:1. In other particularly preferred compositions, notably
aerosol compositions, the weight ratio of C,-C, monohydric
alcohol carrier fluid to water is greater than 99:1.

[0037] The monohydric alcohol carrier fluid is preferably
a C, or C3 alcohol or mixture thereof. Particularly preferred
alcohols are ethanol and isopropanol, with ethanol being
most preferred.

[0038] Iron (III) Chelators

[0039] The chelators of the invention have an iron (III)
binding constant of 10** or greater. Chelators having lower
iron (IIT) binding constants are, in general, less effective in
anti-microbial compositions. Chelators having an iron (III)
binding constant of 10°° or greater are preferred, with
chelators having an iron (III) binding constant of 10 or
greater being particularly preferred.

[0040] The ‘iron (III) binding constant’ is the absolute
stability constant for the chelator-iron (III) complex. Such
values are independent of pH and consider only the most
anionic, fully deprotonated form of the chelator. Measure-
ments can be made potentiometrically, and in a number of
other ways. Full details of suitable methods can be found in
“Determination and Use of Stability Constants”, A. E.
Martell and R. J. Motekaitis (VCH, New York, 1989). Tables
of such values may be found in numerous sources, for
example “Critical Stability Constants”, R. M. Smith and A.
E. Martell (Plenum Pub. Corp., 1977).

[0041] TIron (III) chelators are, in general, acids. They may
be used as such in the compositions of the invention,
although they are preferably used as their salts or acid salts.

[0042] In certain preferred compositions of the invention,
notably compositions (particularly aerosol compositions)
having a ratio of C;-C, monohydric alcohol to water of
greater than 90:10, it is preferred to have the chelator in the
form of a salt, or acid salt, with an organic cation. Protonated
or quaternised amines are typical of such cations. More
information is given relating to the amines used to form such
salts in the part of the specification discussing amine solu-
bility promoters.

[0043] Chelators salts or acid salts having a mixture of
associated cations, including mixtures of both organic and
inorganic cations, may also be employed.

[0044] The iron (III) chelators used in the present inven-
tion preferably have acid forms with at least two, preferably
at least four, and most preferably at least five, ionisable acid
groups. The acid groups are preferably carboxylic and/or
phosphonic, but may be sulphonic or phosphinic, or any
mixture of these groups.
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[0045] Particularly suitable chelators with acid forms hav-
ing carboxylic acid groups are polycarboxylate compounds,
in particular aminopolycarboxylate compounds. The acid
forms of the aminopolycarboxylate compounds include eth-
ylenediaminetetraacetic acid (EDTA) and trans-1,2-diami-
nocyclohexane-N,N,N',N'-tetraacetic acid (CDTA). More
preferred aminopolycarboxylate chelators have the acid
forms N,N"-ethylenebis[ 2-(2-hydroxyphenyl)glycine ]
(EDDHA), tricthylenctetraaminehexaacetic acid (TTHA),
and diethylenetriaminepentaacetic acid (DTPA). The chela-
tors preferably have only moderate molecular weight, by
which it is meant that the chelators, in their acid forms, have
a molecular weight of less than 1000, more preferably 200
to 800, and most preferably 290 to 580, and in their salt form
have a molecular weight of less than 2000, more preferably
300 to 1400, and most preferably 500 to 1000.

[0046] The chelator is preferably incorporated into the
composition at a level of 0.01% to 10%, more preferably at
a level of 0.05% to 5%, and most preferably at a level 0.3%
to 3% by weight of the composition, excluding any volatile
propellant present. Mixtures of chelators may also be used.

[0047] Solubility Promoter

[0048] A solubility promoter selected from the aforemen-
tioned alternatives is an essential component of the inven-
tion. The choice of solubility promoter is influenced by the
nature of the composition and the other components therein.
Guidance as to the selection of the solubility promoter is
given below.

[0049] Water

[0050] Water is a preferred solubility promoter in compo-
sitions comprising a chelator that is in the form of a salt or
acid salt having an inorganic cation or a organic cation
formed from a water-soluble amine. The water serves as a
solubility promoter by increasing the polarity of the total
solvent system.

[0051] In compositions for use in roll-on, squeeze spray,
or pump spray dispensers, the water is preferably present at
a level of from 5 to 50% and more preferably at a level of
from 15 to 40% by weight.

[0052] In aerosol compositions, the water is preferably
present at less than 25%, preferably less than 10%, by
weight of the base composition and is preferably used in
combination with an organic amine solubility promoter. In
aerosol compositions, it is preferred that the weight ratio of
C,-C, monohydric alcohol carrier fluid to water is greater
than 65:35, more preferably greater than 90:10. Certain
preferred aerosol compositions comprising water have a
weight ratio of C,-C, monohydric alcohol carrier fluid to
water of 95:1 to 99:1 and an organic amine solubility
promoter. Other preferred aerosol compositions have a
weight ratio of C,-C, monohydric alcohol carrier fluid to
water of greater than 99:1 and particular organic amine
and/or other solubility promoter(s) present (vide infra).

[0053] Compositions with relatively low levels of water
can be of particular value in products applied to the human
body. When such compositions contain relatively high levels
of water, they can sometimes cause an undesirable wet
sensation on application. Relatively low water level com-
positions can also be of benefit with regard to container
choice: such compositions enable metal containers to be
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used with less risk of corrosion. A further benefit of com-
positions having relatively low water levels is their compat-
ibility with additional hydrophobic components, for
example fragrance components (see “Perfumery: practice
and principles”, R. R. Calkin and S. Jellinek, [Wiley, 1994,

p117)).
[0054] Organic Amines

[0055] An organic amine is a preferred solubility promoter
in compositions comprising a weight ratio of C,-C, mono-
hydric alcohol carrier fluid to water of greater than 75:25 by
weight, particularly in aerosol compositions. The organic
amine may serve as a solubility promoter by neutralising or
partially neutralising acid groups on the chelator, thereby
increasing the chelator’s solubility in the C,-C, monohydric
alcohol carrier fluid. Quaternised amines may also be
employed for this purpose, these amines being conveniently
added as their hydroxide salts. The amine is preferably used
at a level sufficient to neutralise at least 40%, more prefer-
ably at least 60%, of such acid groups. Thus, the preferred
amount of amine to be added is dependent upon the amount
of chelator present, the relative molecular weights of the
amine and the chelator, and the stoichiometry of the neu-
tralisation reaction. For example, it is preferred that at least
2 molar equivalents of a monobasic amine, or at least 3
molar equivalents of a monobasic amine, are added to a
chelator possessing 5 acid groups in order to achieve at least
40%, or at least 60%, neutralisation of the acid groups.

[0056] Preferably, when an organic amine is employed,
the amount added is that which would lead to an aqueous
solution of the chelator salt having a pH of between 6 and
8 (at a molar concentration of chelator salt equal to that
present in the composition).

[0057] Preferred amines are liquids at 20° C. and atmo-
spheric pressure. This can be of advantage with regard to
formulation and processing.

[0058] Preferred amines are of relatively low odour. This
is of potential benefit during manufacture and during selec-
tion and use of compositions comprising amine solubility
promoters. Related to this point is the preference for amines
having relatively low volatility: a boiling point of 130° C. or
greater at atmospheric pressure being preferred.

[0059] Typical amine solubility promoters of the invention
comprise at least one C,-C,, terminal hydrocarbyl group;
such a group containing solely carbon and hydrogen atoms.
Preferred amines of such type are isopropanolamine,
2-amino-2-ethyl-1,3-propanediol, 2-(N,N-dimethylamino)-
2-methyl-1-propanol (DMAMP) and N,N-dimethylaminoet-
hanol. Particularly preferred amines are 2-amino-2-methyl-
1-propanol (AMP), diisopropanolamine, 2-aminobutan-1-
ol, cyclohexylamine, and mixtures thereof. Such relatively
hydrophobic amines are of particular benefit in aerosol
compositions having a weight ratio of C;-C, monohydric
alcohol carrier fluid to water of greater than 90:10, in
particular between 95:5 and 99:1. The benefit is of particular
value in aerosol compositions comprising greater than 40%
by weight of volatile propellant and of even greater value in
aerosol compositions comprising greater than 50% by
weight volatile propellant.

[0060] When the ratio of C;-C, monohydric alcohol car-
rier fluid to water is greater than 99:1, it is preferred that the
amine is free of any N-H bonds and/or is free of any O—H
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bonds (thereby promoting the chelator’s solubility in such a
hydrophobic system). Such amines can alternatively be
described as tertiary amines and/or non-hydroxylated
amines. Particularly preferred amines for such compositions
are DMAMP, cyclohexylamine, diisopropylamine, tert-bu-
tylamine, N,N-diethylhexylamine, and mixtures thereof.
This preference is particularly valuable in aerosol compo-
sitions, especially those comprising greater than 40% by
weight of volatile propellant and of even more especially
those comprising greater than 50% by weight volatile pro-
pellant.

[0061] Polyhydric Alcohol or Derivative Thereof

[0062] Solubility promoters that are polyhydric alcohols
or derivatives thereof are particularly useful in compositions
having a weight ratio of C,-C, monohydric alcohol carrier
fluid to water of greater than 90:10, particularly in aerosol
compositions. The polyhydric alcohol or derivative thereof
generally serves as a solubility promoter by increasing the
polarity of the total solvent system. The amount of polyhy-
dric alcohol or derivative thereof employed is preferably
between 1% and 20% by weight, more preferably between
5% and 15% by weight, of the composition, excluding any
volatile propellant present.

[0063] This form of solubility promoter is preferably used
in combination with an organic amine solubility promoter.
Particularly great benefits are found in aerosol compositions,
especially those having a weight ratio of C,-C, monohydric
alcohol carrier fluid to water of greater than 95:5, more
particularly when said ratio is greater than 99:1. Benefits for
polyhydric alcohols or derivatives thereof are also of great
worth in aerosol compositions comprising greater than 40%
by weight of volatile propellant and of even greater value in
aerosol compositions comprising greater than 50% by
weight of volatile propellant.

[0064] The polyhydric alcohols of the invention are mate-
rials having at least two hydroxyl groups on a carbon
backbone (optionally interrupted by hetero-atoms). The
derivatives are esters, ethers, and carbonates, including
partial esters and ethers. Preferred polyhydric alcohols are
alkane-diols, such as 1,2-diols of C, to C,, alkanes. Pre-
ferred derivatives are esters, such as C, to C,, di-esters of
1,2-diols of C, to C; alkanes, and carbonates, such as cyclic
carbonates like propylene carbonate.

[0065] Preferred polyhydric alcohols and derivatives
thereof are of molecular weight 60 to 500. Particularly
preferred materials are 1,2-pentanediol, 1,2-hexanediol, 1,2-
octanediol, propylene glycol, propylene glycol dicaprate/
caprylate, and mixtures thereof.

[0066] Volatile Propellant having C—O or C—F Bonds

[0067] When these materials are used in aerosol compo-
sitions according to the invention, the solubility of the
chelator is substantially promoted. Such propellants are
generally used in combination with an organic amine solu-
bility promoter and usually in compositions comprising a
weight ratio of C;-C, monohydric alcohol carrier fluid to
water of greater than 90:10. The amount used is typically
from 15% to 99% and preferably from 35% to 87% by
weight of the composition. Mixtures of volatile propellants
having carbon-oxygen or carbon-fluorine bonds may also be
employed, as may mixtures with volatile propellants not
having carbon-oxygen or carbon-fluorine bonds (vide infra).
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[0068] Preferred volatile propellants of this description are
dimethylether, 1,1-difluoroethane, 1-trifluoro-2-fluoroet-
hane, carbon dioxide, and mixtures thereof. Partcularly
preferred are dimethylether and 1,1-difluoroethane.

[0069] Additional Components
[0070] Volatile Propellants

[0071] Aerosol compositions are a preferred form of the
present invention and preferably comprise from 30 to 99%
by weight, and particularly 35 to 87% by weight, of a
volatile propellant. Said volatile propellant may include one
having C—F or C—O bonds, as previously described as a
solubility promoter. In addition to such materials, the vola-
tile propellant may be selected from liquefied nitrogen or
liquified hydrocarbon gases that have a boiling point of
below 10° C. and especially those with a boiling point below
0° C. The liquefied hydrocarbon gas is preferably a C; to Cg
hydrocarbon, including propane, isopropane, butane, isobu-
tane, pentane and isopentane and mixtures of two or more
thereof. Particularly preferred volatile propellants are isobu-
tane, isobutane/isopropane, isobutane/propane and mixtures
of isopropane, isobutane and butane.

[0072] When the volatile propellant is present at a level
greater than 40% by weight of the composition, and par-
ticularly when it is greater than 50% by weight of the
composition, it is preferred that the solubility promoter is
selected from the group comprising:

[0073] (a) organic amine free of any N-H bonds
and/or O—H bonds;

[0074] (b) an organic amine and a polyhydric alcohol
or derivative thereof;

[0075] (c) an organic amine and a volatile propellant
having fluorine-carbon or oxygen-carbon bonds.

[0076] The above preference to solubility promoters is
particularly valid in compositions having a weight ratio of
C,-C, monohydric alcohol carrier fluid to water of between
95:5 and 99:1, and when said ratio is greater than 99:1. The
amounts of solubility promoters desirably present are as
previously described herein.

[0077] Additional Anti-microbial Agents

[0078] An additional component that can sometimes aug-
ment the efficacy of a composition of the invention is an
additional anti-microbial agent. Most of the classes of agents
commonly used in the art can be incorporated into compo-
sitions of the invention. Levels of incorporation are prefer-
ably from 0.01% to 3%, more preferably from 0.03% to
0.5% by weight of the composition, excluding any volatile
propellant present. Preferred additional anti-microbial
agents have a minimum inhibitory concentration (MIC) of 1
mg.ml™ or less, particularly 200 ug.ml™* or less, and espe-
cially 100 ug.ml™ or less. The MIC of an anti-microbial
agent is the minimum concentration of the agent required to
significantly inhibit microbial growth. Inhibition is consid-
ered “significant” if an 80% or greater reduction in the
growth of an inoculum of a relevant micro-organism is
observed, relative to a control medium without an anti-
microbial agent, over a period of 16 to 24 hours at 37° C.
The “relevant micro-organism” used for testing should be
representative of those associated with the substrate to be
treated. When the substrate to be treated is human skin, a
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relevant micro-organism is Staphylococcus epidermidis.
Details of suitable methods for determining MICs can be
found in “Antimicrobial Agents and Susceptibility Testing”,
C. Thornsberry, (in “Manual of Clinical Microbiology”, 5*
Edition, Ed. A. Balows et al, American Society for Micro-
biology, Washington D.C., 1991). A particularly suitable
method is the Macrobroth Dilution Method as described in
Chapter 110 of above publication (pp. 1101-1111) by D. F.
Sahm and J. A. Washington II. MICs of anti-microbials
suitable for inclusion in the compositions of the invention
are triclosan: 0.01-10 ug.m1~* (J.Regos et al., Dermatologica
(1979), 158: 72-79) and farnesol: ca. 25 ug.ml™ (K.
Sawano, T. Sato, and R. Hattori, Proceedings of th the 17"
IFSCC International Conference, Yokahama (1992) p.210-
232). By contrast ethanol and similar alkanols have MICs of
greater than 1 mg.ml™. Preferred anti-microbials are bac-
tericides, in particular organic bactericides, for example
quaternary ammonium compounds, like cetyltrimethylam-
monium salts; chlorhexidine and salts thereof; and diglyc-
erol monocaprate, diglycerol monolaurate, glycerol mono-
laurate, and similar materials, as described in “Deodorant
Ingredients”, S. A. Makin and M. R. Lowry, in “Antiper-
spirants and Deodorants”, Ed. K. Laden (1999, Marcel
Dekker, New York). More preferred anti-microbials for use
in the compositions of the invention are polyhexamethylene
biguanide salts (also known as polyaminopropyl biguanide
salts), an example being Cosmocil CQ™ available from
Zeneca PLC, preferably used at up to 1% and more prefer-
ably at 0.03% to 0.3% by weight; 2',4,4'-trichloro,2-hy-
droxy-diphenyl ether (triclosan), preferably used at up to 1%
by weight of the composition and more preferably at 0.05-
0.3%; and 3,7,11-trimethyldodeca-2,6,10-trienol (farnesol),
preferably used at up to 1% by weight of the composition
and more preferably at up to 0.5%.

[0079] Inorganic anti-microbial agents may also be used in
the compositions of the invention. Such materials often also
function as anti-perspirant agents. Examples are often
selected from astringent active salts, including, in particular,
aluminium, zirconium and mixed aluminium/zirconium
salts, including both inorganic salts, salts with organic
anions and complexes. Their use should take into account
local regulations concerning the incorporation of zirconium
compounds into cosmetic or aerosol products. Preferred
astringent salts include aluminium, zirconium and alu-
minium/zirconium halides and halohydrate salts, such as
chlorohydrates. When included, preferred levels of incorpo-
ration are from 0.5% to 60%, particularly from 5% to 30%
or 40% and especially from 5% or 10% to 30% or 35% by
weight of the composition. Especially preferred aluminium
halohydrate salts, known as activated aluminium chlorohy-
drates, are described in EP 6,739 (Unilever PLC and NV).
Zirconium aluminium chlorohydrate actives are also pre-
ferred materials, as are the so-called ZAG (zirconium-
aluminium-glycine) complexes, for example those disclosed
in U.S. Pat. No. 3,792,068 (Procter and Gamble Co.). Zinc
phenol sulphonate may also be used, preferably at up to 3%
by weight of the composition.

[0080] It should be noted that incorporation of amphoteric
or cationic anti-microbial agents makes it particularly
important to use the compositions of the present invention
comprising an organic amine solubility promoter. This is
particularly true of organic anti-microbial agents, of cationic
anti-microbial agents, and especially true of organic poly-
cationic anti-microbial agents. In this context, “polyca-



US 2001/0036964 Al

tionic” means possessing more than one positive charge,
although the importance of the use of chelator salts in accord
with the present invention is even greater in the presence of
organic polycationic anti-microbial agents that possess more
than five positive charges per molecule.

[0081] Phenolic Anti-Oxidants

[0082] These materials can also augment the efficacy of
compositions of the invention. Preferred materials for incor-
poration into compositions of the invention are butylated
hydroxytoluene (BHT) and butylated hydroxyanisole
(BHA). Such agents are preferably used at 0.05% to 5%,
more preferably 0.075% to 2.5%, and most preferably 0.1%
to 1% by weight of the composition, excluding any volatile
propellant present.

[0083] Sensory Modifiers

[0084] Certain sensory modifiers are further desirable
components in the compositions of the invention. Emol-
lients, humectants, volatile oils and non-volatile oils are all
suitable classes of sensory modifiers. Examples of such
materials include cyclomethicone, dimethicone, dimethi-
conol, isopropyl myristate, isopropyl palmitate, C12-C15
alcohol benzoate, PPG-3 myristyl ether, octyl dodecanol,
C7-C14 isoparaffins, di-isopropyl adipate, isosorbide lau-
rate, PPG-14 butyl ether, glycerol, hydrogenated poly-
isobutene, polydecene, phenyl trimethicone, dioctyl adipate,
and hexamethyl disiloxane.

[0085] Fragrance, etc.

[0086] Fragrance is also a desirable additional component
in the compositions of the invention. Suitable materials
include conventional perfumes, such as perfume oils and
also include so-called deo-perfumes, as described in EP
545,556 and other publications. Levels of incorporation are
preferably up to 4% by weight, particularly from 0.1% to 2%
by weight, and especially from 0.7% to 1.7% by weight of
the composition, excluding any volatile propellant present.
A fragrance solubiliser is also a desirable component in
many compositions. Such materials are emulsifiers that aid
the dissolution/dispersion of a fragrance material in a com-
position. Preferred levels for incorporation are from 0.05%
to 2%, preferably from 0.1% to 0.5%, by weight of the
composition, excluding any volatile propellant present.
These materials are of particular value when the ratio of
water to C; to C, monohydric alcohol carrier fluid is greater
than 25:75 and especially when it is greater than 35:65.
Preferred materials are nonionic surfactants of HLB from 5
to 20 and particularly preferred materials include ehoxylated
fatty alcohols, ethoxylated fatty acids, and ethoxylated oils,
an example of the latter being PEG-40 hydrogenated castor
oil.

[0087] Other Additives

[0088] Further additional components that may also be
included are colourants, preservatives, for example C1-C3
alkyl parabens, and anticlogging agents, at conventional
concentrations.

[0089] It should be noted that certain components of
compositions perform more than one function. Such com-
ponents are particularly preferred additional ingredients,
their use often saving both money and formulation space.
Examples of such components include isopropyl myristate.
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[0090] Methods of Manufacture

[0091] The compositions of the invention are generally
manufactured by forming of a solution of the iron (III)
chelator in the carrier fluid plus solubility promoter. A
particularly preferred method comprises the addition of the
chelator and an organic amine to water to form an aqueous
solution, followed by dilution with the C, to C, monohydric
alcohol carrier fluid to form an aqueous alcohol solution,
optionally followed by pressurisation with a liquified vola-
tile propellant. Further details of specific anti-microbial
compositions are given in the Examples.

EXAMPLES

[0092] (Note that “letter” codes refer to Comparative
Examples.)

Example 1

Preparation of an Aerosol Deodorant Composition

[0093] 0.52 g of DTPA was added as a powder to 65.91 g
of 960% (w/w) ethanol. To this mixture was added (drop-
wise, with stirring) 0.38 g of AMP. The resulting mixture
was stirred, with gentle heating (50° C.) for 30 minutes. 0.34
g of isopropyl myristate was added to the resulting solution
and mixed in. The resulting mixture was sealed into a
conventional aluminium deodorant can, having valve
access, and 36.16 g of liquified propellant (CAP 40, ex
Calor) was introduced into the can from a propellant ‘trans-
fer can’, via the valve, using a polyethylene transfer device.
Finally, the can was fitted with a suitable actuator to enable
effective spray application of the product.

[0094] Deodorancy Test 1

[0095] An anti-microbial composition according to the
current invention (Example 1) and a control composition
(Comparative Example A—lacking the chelator and amine
solubility promoter, see Table 1 for compositions) were
prepared according to the method described. The deodor-
ancy performances of the two compositions were tested
according to the following protocol. The results, presented
in Table 1, illustrate the deodorancy benefit obtained from
using an example prepared according to the invention. This
benefit is a direct result of the anti-microbial performance of
the composition.

[0096] Deodorancy Protocol

[0097] The panel employed comprised 50 individuals who
had been instructed to use control ethanolic deodorant
products during the week prior to the test. At the start of the
test, panellists were washed with unfragranced soap and test
product (1.20 g) applied to one axilla and control product
applied (1.20 g) to the other. (Product application was
randomised to take into account any left/right bias). Panel-
lists were instructed not to consume spicy food or alcohol,
and not to wash under their own axillae, during the duration
of the test. At least three expert assessors determined the
intensity of axillary malodour at 5 hours and 24 hours after
application, scoring the intensity on a scale of 1-5. After
each 24 hour assessment, the panellists were re-washed, and
products re-applied, as above. The procedure was repeated
4 times. At the end of the test, the data were analysed using
standard statistical techniques.
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TABLE 1

DTPA-AMP salt vs. Control

Component Example A Example 1
DTPA* (as free 0 0.51
acid)

AMP? 0 0.37
Isopropyl 0.33 0.33
myristate®

CAP40* 35 35
Ethanol (96%) to 100 to 100
Mean malodour 5 hour 2.2 1.86
intensity® 24 hour 2.36 2.01
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other than the first). The axillary microflora were extracted
by washing with a phosphate buffer. The extract was sub-
jected to serial dilution and plating on selective media. This
enabled the determination of the number colony forming
units (CFU) of

[0110] Coryneform bacteria, Staphylococci bacteria, and
total aerobic bacteria per square cm of axillary skin. At the
end of the test, the data were analysed using standard
statistical techniques.

TABLE 2

Anti-microbial Results

All components are expressed as weight per cent of the total components
added.

*diethylenetriaminepentaacetic acid.

22-amino-2-methyl-1-propanol, used to form the amine salt of the chelator.
*Emollient

“Propellant, proprietary mix of butane, isobutane and propane, ex. Calor.
>The malodour differences between the compositions were significant at
the 99% level, after both 5 hours and 24

[0098] All components are expressed as weight percent of
the total components added.
[0099] 1. diethylenetriaminepentaacetic acid.

[0100] 2. 2-amino-2-methyl-1-propanol, used to form
the amine salt of the chelator.

[0101] 3. Emollient.

[0102] 4. Propellant, proprietary mix of butane, isobu-
tane and propane, ex. Calor.

[0103] 5. The malodour differences between the com-
positions were significant at the 99% level, after both 5
hours and 24 hours. (Minimum differences required for
significance at the 95% and 99% confidence levels

were:

[0104] after 5 hours: 0.14 for 95i level; 0.19 for 99%
level;

[0105] after 24 hours: 0.17 for 95% level; 0.22 for

99% level).
[0106] Anti-microbial Test 1

[0107] Example 2, indicated in Table 2, was prepared in a
similar manner to example 1 and was subjected to the
following in vivo test for anti-microbial activity, together
with comparative Example A.

[0108] The panel employed comprised 27 males who had
been instructed to use control ethanolic deodorant products
during the week prior to the test. During the first week of the
test, panellists’ axillac were washed each morning with
unfragranced soap and no deodorant products were applied.
During the second week of the test, the wash procedure was
followed by the application of test product (1.20 g) to one
axilla and control product (1.20 g) to the other. (Product
application was randomised to take into account any left/
right bias). Panellists were instructed not to consume spicy
food or alcohol, and not to wash under their own axillae,
during the duration of the test.

[0109] During the second week, samples of axillary
microflora were extracted from each of the panellists imme-
diately before the morning wash (on one of the weekdays

Component Example A Example 2
DTPA (as free acid) 0 0.5
AMP 0 0.38
Isopropyl myristate 0.33 0.33
Butylated hydroxytolunene 0 0.10
CAP40 35 35
Ethanol (96%) to 100 to 100

Results (log,oCFU)em™2

Staphylococci spp. 5.63 £0.74 429 £0.82
Coryneform spp. 4.64 = 1.40 3.46 £1.52
Total Aerobic bacteria 5.68 £0.78 4.36 = 0.87

[0111] All components are expressed as weight percent of
the total components added.

[0112] These results illustrate the anti-microbial benefit of
compositions according to the invention. Each of the reduc-
tions in bacterial numbers was significant at the 991 level.
(The Staphylococci result was significant at the 99.9%
level.)

[0113] Deodorancy Test 2

[0114] The deodorancy protocol described above was also
used to test the performance of Examples B and 3 (see Table
3).

[0115] These Examples were prepared in a similar manner
to Examples A and 1, with the modification that a fragrance
material was added to the compositions shortly before
introduction into the conventional aluminium deodorant
cans. The results indicate that the benefit from compositions
of the invention is also found in fragrance-containing com-
positions.

TABLE 3

Fragranced DTPA-AMP salt vs. Fragranced Control

Component Example B Example 3
DTPA (as free acid) 0 0.5
AMP 0 0.37
Isopropyl myristate 0.33 0.33
Water 2.53 2.49
CAP40 35 35
Fragrance 1.5 1.5
Ethanol To 100 To 100
Mean malodour 5 hour 1.34 1.13
intensity 24 hour 2.07 1.71

[0116] All components are expressed as weight percent of
the total components added.
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[0117] The malodour differences between the composi-
tions were significant at the 99% level, after both 5 hours and
24 hours. (Minimum differences required for significance at
the 95% and 99% confidence levels were:

[0118]
level;

after 5 hours: 0.10 for 95% level; 0.13 for 99%

[0119] after 24 hours: 0.10 for 95% level; 0.13 for
99% level).

[0120] Anti-microbial Test 2

[0121] The chelators indicated in Table 4 were subjected
to the following in vitro test for anti-microbial activity
against Staphylococcus Epidermididis.

[0122] An axillary isolate of S. epidermidis was grown
overnight in 100 ml of tryptone soy broth (TSB, ex Oxoid
Ltd.). 10 ml of this culture was taken and subjected to
centrifugation. The separated cells were re-suspended in 10
ml of phosphate-buffered saline and the centrifugation pro-
cedure repeated. The washed cells were re-suspended in 10
ml of phosphate-buffered saline to give the inoculum.

[0123] 100 ml of semi-synthetic medium (SSM) [contain-
ing (NH,),SO, (0.066 g), MgS0,.7H,0 (0.012 g), KC1 (0.1
2), KH,PO, (0.27 g), Na,HPO, (1.43 g), Thiamin (0.1 mg),
Biotin (0.05 mg), Peptone P (0.05 g), Glucose (2.0 mmole)]
was sterilised by autoclaving at 121° C. for 20 minutes. After
sterilisation, the pH was adjusted to 6.7 with HC1 to give the
control medium. The chelator-containing test media were
prepared in a similar manner, the chelator being introduced
at a concentration of 5x10™> mol.dm™, before the pH
adjustment with HCL

[0124] 100 gl of the inoculum was introduced into each of
the test media and the control medium. The cultures were
incubated at 37° C. (with agitation at 200 rpm) for 16 hours.
After this time, the optical density of the cultures were
measured at 600 nm to determine the extent of bacterial
growth. By comparing the optical density of the culture in
the presence of chelating agent to that of the control, the
percentage inhibition of growth was established for each of
the chelators. (Optical density measurements were made on
1 in 4 dilutions of the cultures with 0.9% (w/v) saline, using
1 em path length cuvettes, on a Pharmacia Biotech Ultrospec
200 Spectrophotometer.)

TABLE 4

Results of Anti-microbial Activity Test

Chelator Log,oK Inhibition of growth (%)
EDDHA 355 >70
DTPA 28.6 >70
CDTA 28.05 >70
TTHA 26.8 >70
EDTA 25.1 >70
EDDS 22.0 18
EGTA* 20.5 21
NTA? 15.9 6

'Ethyleneglycol-O,0"bis-(2-aminoethyl)-N,N,N',N"-tetraacetic acid.
2Nitrilotriacetic acid.
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[0125] 1. Ethyleneglycol-O,0'-bis-(2-aminoethyl)-N,N,
N',N'-tetraacetic acid.

[0126] 2. Nitrilotriacetic acid.

[0127] Table 4 also indicates the iron (III) binding con-
stant (K) of the chelators tested. The results demonstrate that
only the chelators having an iron (III) binding constant of
greater than 10°% have acceptable anti-microbial activity.
Whilst the chelators of lower iron (IIT) affinity did have some
anti-microbial activity in this test, the inhibition values
obtained clearly indicate the inferiority of these materials.

Examples 4 to 7

Further Aerosol Compositions

[0128] DTPA salt compositions were prepared according
to Table 5. 76 mmol.kg™ solutions of the indicated chelator-
amine salts in 96:4 (w/w) ethanol/water, also containing
perfume (1.5% w/w) and isopropyl myristate (0.33% w/w),
were pressurised to about 2.7 bar with a proprietary mixture
of propane, isobutane, and N-butane (CAP40, 22:24:54, ex
Calor). The resulting pressurised systems, contained liqui-
fied propellant:base in the weight ratio 35:65, DTPA being
present at about 13 mmol.kg™", based on the total weight of
all components present, including the propellants. All of
these products were homogeneous solutions.

TABLE 5

DPTA salts in 96% Ethanol and CAP40

Example

Component 4 5 6 7
DTPA (as free acid) 0.5 0.5 0.5 0.5
Diisopropanolamine 0.42 0 0 0
AMP 0 0.37 0 0
2-amino-2-butanol 0 0 0.31 0
Cyclohexylamine 0 0 0 0.42
Isopropyl myristate 0.33 0.33 0.33 0.33
Water 2.55 2.56 2.55 2.55
CAP40 35 35 35 35
Ethanol To 100 To 100 To 100 To 100

[0129] All components are expressed as weight percent of
the total components added.

[0130] Roll-On Compositions

[0131] Examples 8 to 11, illustrated in Table 6, were
prepared in the following manner. The indicated chelator
acid (1 g or 0.5 g) was added to 20 g of water. The pH was
adjusted to about 7.0 by dropwise addition of 1M sodium
hydroxide solution. Separately, hydroxypropylcellulose
(HPC) (0.65 g) was added to ethanol (60 g), whilst shearing
at a speed of about 8000 rpm on a Silverson LART mixer (ex.
Silverson, Chesham, Bucks.). The resulting homogenous
solution was allowed to cool to ambient temperature and
fragrance oil and fragrance solubiliser were then added with
stirring. The ethanolic HPC solution was then mixed with
the aqueous solution of the chelator salt and the total weight
adjusted to 10 g with water.
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TABLE 6
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TABLE 8-continued

60% Ethanol Roll-On Compositions

80% Ethanol Roll-on Compositions

Examples Examples
Component 8 9 10 11 Component 16 17 18 19
Na,DTPA 0.5 1.0 0 0 Ethanol 80 80 80 80
Na,EDTA 0 0 0.5 1.0 HPC 0.65 0.65 0.65 0.65
Ethanol 60 60 60 60 Fragrance 1.5 1.5 1.5 1.5
HPC 0.65 0.65 0.65 0.65 Water to 100 to 100 to 100 to 100
Cremophor RH410* 0.2 0.2 0.2 0.2
Fragrance 1.5 1.5 1.5 1.5
Water to 100 to 100 to 100 to 100

Fragrance solubiliser (PEG-40 hydrogenated castor oil, ex BASF).

[0132] 1. Fragrance solubiliser (PEG-40 hydrogenated
castor oil, ex BASF).

[0133] The amount of chelator indicated is the amount of
free acid added—this was then adjusted to pH 7.0 with
NaOH.

[0134] All components are expressed as weight percent of
the total composition.

[0135] Examples 12 to 15, see Table 7, were prepared in
an analogous manner to Examples 8 to 11; the only differ-
ences were the use of ethanolamine (EA) to bring the
aqueous chelator solution to pH 7.0, the omission of the
perfume solubiliser, and the incorporation of 70% ethanol in
the final composition.

TABLE 7

70% Ethanol Roll-On Compositions

Examples

Component 12 13 14 15
EA;DTPA 0.5 1.0 0 0
EA;EDTA 0 0 0.5 1.0
Ethanol 70 70 70 70
HPC 0.65 0.65 0.65 0.65
Fragrance 1.5 1.5 1.5 1.5
‘Water to 100 to 100 to 100 to 100

[0136] The amount of chelator indicated is the amount of
free acid added—this was then adjusted to pH 7.0 with EA.

[0137] All components are expressed as weight percent of
the total composition.

[0138] Examples 16 to 19, sce Table 8, were prepared in
an analogous manner to Examples 12 to 15; the only
differences were the use of AMP to bring the aqueous
chelator solution to pH 7.0 and the incorporation of 80%
ethanol.

TABLE 8

80% Ethanol Roll-on Compositions

Examples
Component 16 17 18 19
AMP,DTPA 0.5 1.0 0 0
AMP,EDTA 0 0 0.5 1.0

[0139] The amount of chelator indicated is the amount of
free acid added—this was then adjusted to pH 7.0 with
2-amino-2-methyl-1-propanol (AMP).

[0140] All components are expressed as weight percent of
the total composition.
[0141] Squeeze/Pump Spray Compositions

[0142] Examples 20 to 25, as illustrated in Table 9, were
prepared in a similar manner to Examples 12 to 15. Chelator
salts were formed by neutralising the chelator acid to pH 7.0
with the indicated base (IM sodium hydroxide solution or
neat ethanolamine [EAY]).

TABLE 9

70% Ethanol Squeeze/Pump Spray Compositions

Example
Component 20 21 22 23 24 25
EDTA 1.0 0 0 1.0 0 0
DTPA 0 1.0 0 0 1.0 0
EDDHA* 0 0 1.0 0 0 1.0
1 M NaOH yes yes yes no no no
base
EA base no no no yes yes yes
Glycerol 1.0 1.0 1.0 1.0 1.0 1.0
Fragrance 1.5 1.5 1.5 1.5 1.5 1.5
Ethanol 70 70 70 70 70 70
Water to 100 to 100 to 100 to 100 to 100 to 100

N,N'-ethylenebis [2-(2-hydroxyphenyl) glycine]

[0143] 1.N,N'-ethylenebis[2-(2-hydroxyphenyl)gly-
cine]

[0144] The amount of base used was that required to
neutralise the chelator to pH 7.0 in 20g of water. All other
components are expressed as weight percent of the total
composition. (The amount of chelator indicated is the
amount of free acid added.)

[0145] Analogous squeeze/pump spray compositions were
prepared with an 80% level of ethanol and AMP salts of the
above chelators at levels of 0.5i and 1.0% by weight (of the
chelator in the acid form). Further analogous squeeze/pump
spray compositions were prepared also comprising 0.05%
by weight of triclosan (2',4,4'-trichloro-2'-hydroxydiphenyl
ether).

[0146] Further Aerosol Compositions

[0147] For each of Examples 26 to 32 (Table 10), DTPA
(2.00 g) was added as a powder to demineralised water (2.40
2). To each mixture, the indicated organic amine(s) was



US 2001/0036964 Al
10

added, drop-wise with stirring. The weight in grams of
organic amine(s) added was four times the weight percent-
age indicated in Table 5. The resulting mixtures were each
made up to 20 g with anhydrous ethanol and stirred until a
homogeneous solution was obtained.
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TABLE 11

Further High Propellant Aerosol Compositions

Example
[0148] Independently, for. each Example., a solution of Component 3 34 35 36
anhydrous ethanol (30 g), isospropyl myristate (1 g) and
butylated hydroxytoluene (0.1 g) was prepared. For each EEII;A (as free acid) 8'5 8'? 8'? 8'?
Example, this solution was mixed with 5 g of the appropriate Fragrance 15 15 15 15
amine-containing solution. To each mixture was then added AMP 0.38 0.38 0.38 0.38
fragrance (1.5 g) and anhydrous ethanol (up to 45 g). The 11\4;‘515’01 84?;_ X 8.0 20 8 8
. e . ,2-pentanedio .
resulting 45 g base. (.:omposmons were made .mto aerosol 12-hexanediol 0 0 2.0 0
products by the addition of 55 g of CAP40, using the same Propylene carbonate 0 0 0 5.0
technique as described for Example 1.
TABLE 10
High Propellant Aerosol Compositions
Example

Component 26 27 28 29 30 31 32
DTPA 0.5 0.5 0.5 0.5 0.5 0.5 0.5
BET 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Fragrance 1.5 1.5 1.5 1.5 1.5 1.5 1.5
AMP 0 0.25 0 0 0.09 0 0
DMAMP! 0.49 0 0 0 0 0 0
CHA? 0 0.20 0.42 0 0 0 0
DIPA® 0 0 0 0.41 0.32 0 0
t-BA* 0 0 0 0 0 0.31 0
DEHA® 0 0 0 0 0 0 0.54
IPM® 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Water 0.6 0.6 0.6 0.6 0.6 0.6 0.6
CAP40 55 55 55 55 55 55 55
Ethanol to 100 to 100 to 100 to 100 to 100 to 100 to 100
[0149] All components are expressed as weight percent of
the total components added. TABLE 11-continued

[0150] 1. 2-(N,N-dimethylamin0)-2-methy1—1-pr0- Further High Propellant Aerosol Compositions

panol. Example
[0151] 2. Cyclohexylamine. Component 33 34 35 36
[0152] 3. Diisopropylamine. Water 1.9 1.9 2.0 0.3
Ethanol to 100 to 100 to 100 to 100
[0153] 4. Tert-butylamine. CAP40 45 45 45 45
[0154] 5 N.N-dicthvlh lami All components are expressed as weight per cent of the total components
. N,N-diethylhexylamine. added.
*Propylene glycol dicaprate/caprylate, ex Condea.
[0155] 6. Isopropyl myristate.
. 0158] All components are expressed as weight percent of

[0156] All the above compositions were homogeneous [ ] b P sutp

solutions. A similar composition prepared using solely 0.37
g of AMP as the organic amine was cloudy and ultimately
separated into two phases. These results illustrate the pref-
erence for non-hydroxylated or tertiary amines (ie. amines
free of any O—H or N—H bonds) in such hydrophobic
systems.

[0157] Examples 33 to 36 (Table 11) were prepared in an
analogous way to Examples 26 to 32. Please note that these
compositions each comprise 45% of hydrocarbon propel-
lant.

the total components added.

[0159] 1. Propylene glycol dicaprate/caprylate, ex Con-
dea.

[0160] Examples 33 to 36 were all homogeneous solution
compositions. The ethanol and water in Examples 33 to 35
were added in the form of 96% w/w ethanol, whilst the
ethanol and water in Example 36 were added in the form of
99.4% w/w ethanol. When analogous compositions were
prepared without the glycol or derivative thereof, the result-
ing compositions were cloudy and ultimately separated into
two phases. These results illustrates the preference for a
glycol or derivative thereof when over 40% of hydrocarbon
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propellant is present. In addition, Example 36 illustrates a
homogeneous solution aerosol composition comprising an
ethanol carrier fluid, DTPA, AMP, and propylene carbonate,
having an ethanol:water weight ratio of greater than 99:1.

[0161] Examples 37 to 40 (Table 12) were prepared in an
analogous way to Examples 26 to 32. Please note that these
compositions each comprise 55% of hydrocarbon propel-
lant.

TABLE 12

Further High Propellant Aerosol Compositions

Example

Component 37 38 39 40
DTPA (as free acid) 0.5 0.5 0.5 0.5
Fragrance 1.5 1.5 1.5 1.5
AMP 0.38 0.38 0.38 0.38
Miglyol 840* 6.0 0 0 0
1,2-pentanediol 0 6.0 0 0
1,2-hexanediol 0 0 3.0 0
1,2-octanediol 0 0 0 3.0
‘Water 0 0 0 1.6
Ethanol to 100 to 100 to 100 to 100
CAP40 55 55 55 55

[0162] All components are expressed as weight percent of
the total components added.

[0163] Examples 37 to 40 were all homogeneous solution
compositions. The ethanol and water in Example 40 was
added in the form of 96% w/w ethanol, whilst in Examples
37 to 39, anhydrous ethanol was used. When analogous
compositions were prepared without the glycol or derivative
thereof, the resulting compositions separated into two
phases. These results illustrate the preference for a glycol or
derivative thereof when over 50% of hydrocarbon propellant
is present. In addition, Examples 37 to 39 illustrate homo-
geneous solution aerosol compositions comprising an etha-
nol carrier fluid, DTPA, AMP, and a glycol or derivative
thereof, having an ethanol:water weight ratio of greater than
99:1.

[0164] Tetraalkylammonium-DTPA Aerosol Composi-
tions

[0165] The tetraalkylammonium-DTPA salt compositions
indicated in Table 13 were prepared in a similar manner to
Examples 26 to 32. The indicated tetraalkylammonium
hydroxide salts were used, instead of the amines of
Examples 26 to 32, to form the DTPA salts according to
following equation:
3.3R,N'OH +X(CH,COOH)s—
X(CH,COOH), ;(CH,COO R N"); 5+3.3H,0
[0166] where R is methyl, ethyl, or n-butyl and X is the
DTPA backbone group which links the acetate groups.

TABLE 13

Tetrabutylammonium-DTPA Aerosol Composition

Component Example 41  Example 42  Example 43
DTPA (as free acid) 0.5 0.5 0.5
Me,N* OH™ 0.38 0

Et,N* OH~ 0 0.62 0
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TABLE 13-continued

Tetrabutylammonium-DTPA Aerosol Composition

Component Example 41  Example 42  Example 43
Bu,N" OH~ 0 0 1.09
IPM 1.0 1.0 1.0
Water® 1.15 1.15 1.63
CAP40 55 55 55
Fragrance 1.5 1.5 1.5
BHT 0.1 0.1 0.1
Ethanol to 100 to 100 to 100

[0167] All components are expressed as weight percent of
the total components added.

[0168] 1. the water level excludes that formed from the
reaction between the DPTA and the tetraalkylammo-
nium hydroxide.

[0169] Acrosol Compositions with Polar Propellants

[0170] Examples 44 to 46 (Table 14) were prepared in a
similar manner to Examples 26 to 32, with tetrabutylammo-
nium hydroxide being used instead of a free amine for
Example 44.

TABLE 14

Aerosol Compositions with Polar Propellants

Example

Component 44 45 46
DTPA 0.5 0.5 0.5
Bu,N* OH~ 1.09 0 0
AMP 0 0.38 0.38
IPM 1.0 0.25 0.25
Water 1.64 17.5 0.5
1,1-difluoroethane 35 0 35
Dimethyl ether 0 45 0
Ethanol to 100 to 100 to 100

[0171] Deodorancy Test 3

[0172] The deodorancy protocol previously described was
used to compare the performance of Example 27 (vide
supra) with that of Comparative Example C, the composi-
tion of which is indicated in Table 15 (together with a
reproduction of the composition of Example 27, for conve-
nience). Comparative Example C was prepared in an analo-
gous manner to Example 27.

TABLE 15

Example 27 vs. Control

Component Example C Example 27
DTPA (as free acid) 0 0.5
BHT 0 0.1
Fragrance 1.5 1.5
AMP 0 0.25
Cyclohexylamine 0 0.20
Isopropyl myristate 1.0 1.0
Water 0.6 0.6
CAP40 55 55
Ethanol to 100 to 100
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TABLE 15-continued

Example 27 vs. Control

Component Example C Example 27
Mean malodour 5 hour 0.87 0.71
intensity 24 hour 1.77 1.35

[0173] All components are expressed as weight percent of
the total composition.

[0174] The malodour differences between the composi-
tions were significant at the 99% level after 5 and after 24
hours. (Minimum differences required for significance at the
99% confidence levels were:

[0175] after 5 hours: 0.13;
[0176] after 24 hours:0.14.)

[0177] These results illustrate the excellent deodorancy
performance achievable using a deodorant composition
comprising an ethanol carrier fluid, DTPA, organic amine,
and an additional anti-microbial agent.

[0178] Fragrance Intensity Test

[0179] The compositions indicated in Table 16 were pre-
pared in a manner analogous to Examples 26 to 32 (with the
use of 96% v/v ethanol rather than anhydrous ethanol). The
compositions were applied and assessed in a manner analo-
gous to the previously described deodorancy protocol, the
only difference being that fragrance intensity in the axillae
was assessed, rather than axillary malodour.

TABLE 16

Fragrance Intensity Benefit

Component Example D Example 47
DTPA (as free acid) 0 0.5
AMP 0 0.38
Isopropyl myristate 0.33 0.33
Water 0.50 0.50
CAP40 35 35
Fragrance 1.85 1.85
BHT 0 0.1
Ethanol (96% v/v) to 100 to 100
Mean fragrance 5 hour 1.93 2.07
intensity 24 hour 0.24 0.37

[0180] All components are expressed as weight percent of
the total components added.

[0181] The differences in fragrance intensities observed
were significant at the 95% level after 5 hours and were
significant at the 99% level after 24 hours. These results
illustrate that the anti-microbial benefit of compositions of
the invention may manifest itself as enhanced fragrance
intensity.

1. An anti-microbial composition comprising:

(i) a C; to C, monohydric alcohol carrier fluid, present at
a level of at least 25% by weight of the total compo-
sition (excluding any volatile propellant present);

(ii) an iron (III) chelator having an iron (III) binding
constant of 10** or greater;
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(iii) a solubility promoter selected from the group con-
sisting of:

(a) water;
(b) an organic amine;
(c) a polyhydric alcohol or derivative thereof;

(d) a volatile propellant having fluorine-carbon or oxy-
gen-carbon bonds;

(e) any combination of (a) to (d).

2. An anti-microbial composition according to claim 1,
that is a deodorant composition for use on the human body
or on apparel worn in close proximity thereto.

3. An anti-microbial composition according to claim 1 or
2, that is a homogeneous solution.

4. An anti-microbial composition according to claim 3,
that is a homogeneous solution in aqueous ethanol.

5. An anti-microbial composition according to any of the
preceding claims, wherein the weight ratio of C,-C, mono-
hydric alcohol carrier fluid to water is greater than 65:35.

6. An anti-microbial composition according to any of the
preceding claims, wherein the weight ratio of C,-C, mono-
hydric alcohol carrier fluid to water is greater than 75:25 and
the solubility promoter comprises an organic amine.

7. An anti-microbial composition according to claim 6,
wherein the organic amine is present at a level sufficient to
neutralise at least 60% of any acid groups on the iron (III)
chelator.

8. An anti-microbial composition according to claim 6 or
7, wherein the organic amine is present at a level sufficient
to lead to an aqueous solution of the chelator salt having a
pH of between 6 and 8 (at a molar concentration of chelator
salt equal to that present in the composition).

9. An anti-microbial composition according to any of the
preceding claims, wherein the iron (III) chelator has a
binding coefficient for iron (IIT) of greater than 107°.

10. An anti-microbial composition according to any of the
preceding claims, wherein the iron (III) chelator is a
polyaminocarboxylic acid or salt thereof.

11. An anti-microbial composition according to any of the
preceding claims, wherein the iron (III) chelator has an acid
form with at least five ionisable acid groups.

12. An anti-microbial composition according to claim 10,
wherein the iron (III) chelator is diethylenetriaminepen-
taacetic acid or a salt thereof.

13. An anti-microbial composition according to any of the
preceding claims, wherein the chelator is present at a con-
centration of 0.01% to 10% by weight of the composition,
excluding any volatile propellant present.

14. An anti-microbial composition according to any of the
preceding claims, comprising an additional anti-microbial
agent.

15. An anti-microbial composition according to claim 14
wherein the additional anti-microbial agent is a cationic
bactericide.

16. An anti-microbial composition according to any of the
preceding claims, comprising fragrance material at up to 4%
by weight of the composition, excluding any volatile pro-
pellant present.

17. An anti-microbial composition according to any of the
preceding claims, that comprises a volatile propellant.

18. An anti-microbial composition according to claim 17,
wherein the volatile propellant comprises from 30 to 99% by
weight of the total composition.
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19. An anti-microbial composition according to claim 18,
that comprises greater than 40% by weight of volatile
propellant and a solubility promoter selected from the group
comprising:

(2) an organic amine free of any N-H bonds and/or O—H
bonds;

(b) an organic amine and a polyhydric alcohol or deriva-
tive thereof;

(¢) an organic amine and a volatile propellant having

fluorine-carbon or oxygen-carbon bonds.

20. An anti-microbial composition according to any of
claims 17 to 19, wherein the weight ratio of C,-C, mono-
hydric alcohol carrier fluid to water is between 95:5 and
99:1.

21. An anti-microbial composition according to any of
claims 17 to 19, wherein the weight ratio of C;-C, mono-
hydric alcohol carrier fluid to water is greater than 99:1.

22. A method of controlling microbial numbers, said
method comprising the application to a substrate of an
anti-microbial composition according to any of the preced-
ing claim.

23. A cosmetic method of inhibiting the generation of
malodour comprising the topical application to the human
body or to apparel worn in close proximity thereto of a
composition according any one of claims 2 to 21.

24. A cosmetic method of delivering enhanced fragrance
intensity comprising the topical application to the human
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body or to apparel worn in close proximity thereto of a
composition according any one of claims 2 to 21 that also
comprises a fragrance material.

25. A method for the manufacture of an anti-microbial
composition, said method comprising the formation of a
solution of an iron (IIT) chelator having an iron (IIT) binding
constant of 10 or greater in a C, to C, monohydric alcohol
carrier fluid, present at a level of at least 25% by weight of
the total composition (excluding any volatile propellant
present), and also comprising a solubility promoter selected
from the group consisting of:

(a) water;
(b) an organic amine;
(¢) a polyhydric alcohol or derivative thereof;

(d) a volatile propellant having fluorine-carbon or oxy-
gen-carbon bonds;

(d) any combination of (a) to (d).

26. A method for the manufacture of an anti-microbial
composition according to claim 25, comprising the addition
of the chelator and an organic amine to water to form an
aqueous solution, followed by dilution with the C; to C,
monohydric alcohol carrier fluid to form an aqueous alcohol
solution, optionally followed by pressurisation with a liqui-
fied volatile propellant.

#* #* #* #* #*



